INTRODUCTION
This is the third in a series of papers following the publication of the 2009 Adult Dental Health Survey and covers the attitudes and barriers to dental care, including dental attendance patterns and barriers to attendance.
Regular attendance for a routine oral health examination has been encouraged for the maintenance of oral health and has gained an increased importance with the publication of the evidence-based guideline on dental recall. 1 The importance of understanding attendance patterns together with barriers to dental attendance
The importance of understanding barriers to dental attendance of adults in the UK was acknowledged in the first Adult Dental Health Survey in 1968 and has been investigated in all subsequent ADH surveys. In 1968, approximately 40% of dentate adults said they attended for a regular check-up; by 2009 this was 61%. Attendance patterns were associated with greater frequency of toothbrushing, use of additional dental hygiene products, lower plaque and calculus levels. Just under three-fifths of adults said they had tried to make an NHS dental appointment in the previous five years. The vast majority (92%) successfully received and attended an appointment, while a further 1% received an appointment but did not attend. The remaining 7% of adults were unable to make an appointment with an NHS dentist. The majority of adults were positive about their last visit to the dentist, with 80% of adults giving no negative feedback about their last dentist visit. Cost and anxiety were important barriers to care. Twenty-six percent of adults said the type of treatment they had opted for in the past had been affected by the cost and 19% said they had delayed dental treatment for the same reason. The 2009 survey data demonstrated a relationship between dental anxiety and dental attendance. Adults with extreme dental anxiety were more likely to attend only when they had trouble with their teeth (22%) than for a regular check-up.
considered to be one of the most important barriers to patients accessing dental care 4, 8 and in the 2009 survey the Modified Dental Anxiety Scale (MDAS) 9 was included together with questions concerning costs of dental treatment, perception of need and lack of accessibility.
Since tailored oral health advice has been acknowledged as the primary consideration in the promotion of oral health self-care, data on oral health-related preventive behaviours such as toothbrushing advice and toothpaste use have been in the ADHS since its inception. In ADHS 2009 additional risks to oral health, such as smoking and the advice received from dental teams, were included for the first time. Epidemiological studies have linked participant dental anxiety status to be positively associated with an increase in decayed and missing teeth and negatively associated with filled teeth, 10,11 but associations with oral health-related preventive behaviours such as tooth brushing with a fluoride toothpaste are as yet not clearly understood. The aims of this paper are, therefore, two-fold. Firstly, to explore the relationships between dental attendance patterns, dental anxiety and GENERAL oral health-related preventive and risk behaviours; and secondly, to examine the barriers to dental care.
METHODS
The sample size for the survey was 13,400 households, including: 1,150 in each English Strategic Health Authority and Wales, and 750 households in Northern Ireland. A total of 11,380 individuals were interviewed, and 6,469 dentate adults were clinically examined. Scotland did not take part in this survey so we do not have data for the UK. The data reported here are related mostly to the interview, although data on plaque and calculus and most of the clinical data are reported in papers one and two of the series. 12, 13 In most cases the data for the three countries are combined for simplicity, but where they have been split by country it should be clearly indicated.
The interview explored a number of issues including attendance, barriers, attitudes, service questions, quality of life scales and dental anxiety. In the 2009 survey dental anxiety was assessed by the Modified Dental Anxiety Scale (MDAS) 9 a modified version of Corah's Dental Anxiety Scale 14 and included a question assessing anticipatory dental anxiety associated with local anaesthesia as well as four other scenarios about which respondents had to report the extent of their dental anxiety. A five point response format ranging from one (not anxious) to five (extremely anxious) was used to assess the level of dental anxiety. The lowest possible score is five, indicating low dental anxiety. The maximum possible score is 25, with scores of 19 and above indicating extreme dental anxiety, which may be indicative of dental phobia. During the dental examination the presence of plaque and calculus were recorded.
RESULTS

Dental attendance patterns in UK adults 1968-2009
In 1968, approximately 40% of dentate adults in England and Wales said they attended for a regular check-up. In 1978, 43% of dentate adults reported attending for a regular check-up and by 1998 this had increased to 59%. In 2009 almost two thirds (61%) of dentate adults said the usual reason they attend the dentist is for a regular check-up. A further 10% said that they attend for an occasional checkup, 27% said that they attend only when having trouble and 2% said they never attend the dentist (Fig. 1) . Importantly, attendance patterns were associated with other aspects of oral health-related preventive behaviours, including frequency of toothbrushing, use of additional dental hygiene products, plaque levels and presence of calculus and lower levels of anxiety ( Table 1) . As can be seen, regular attendance is associated with improved reported oral health-related preventive behaviours and lower visible plaque and calculus levels.
Oral health-related behaviours of UK adults in 2009
The present and previous surveys have reported that the majority of dentate adults claim to brush their teeth twice a day ( 
GENERAL
Dentate adults who said that they brushed their teeth were asked whether, in addition to a manual toothbrush and toothpaste, they used any other methods of maintaining oral hygiene. The use of other products was reported by 58% of adults, with mouthwash (31%), electric toothbrushes (26%), and dental floss (21%) the most frequently mentioned. More women than men (61% against 53%) said they used something other than a normal toothbrush. Additional methods were most popular among adults aged 35-64 years. Regular dental attendees were more likely to report using other products for oral hygiene than other groups (Fig. 2) .
In the 1998 ADHS all dentate adults were also asked about advice they might have received from a dentist or a member of the dental team on how to care for their oral health. Those who recalled advice on tooth brushing from the dental team rose from 63% in 1998 to 78% in 2009. Interestingly, 82% of regular attendees recalled receiving oral health advice compared to 70% of those attending with pain or with trouble only. The majority of patients who need the advice most were least likely to recall having received information on oral health self-care (Table 1) .
Presence of plaque and calculus in UK adults (2009)
Two thirds of dentate adults had visible plaque on at least one tooth. The average number of teeth with plaque was 6.0, almost one quarter of all standing teeth. Sixty-four percent of dentate adults who cleaned their teeth at least twice a day had visible plaque compared with 94% of those who cleaned their teeth less than once a day or never. Men were more likely to have plaque than women (71% compared with 61%) and they also had a higher proportion of affected teeth (27% versus 20%). Dentate adults who said they attend the dentist for a regular check-up were less likely to have visible plaque (61%) than those who reported only attending the dentist in trouble (76%).
Calculus was present in at least one sextant of the mouth in 68% of adults and on average 1.8 sextants were affected. There was a strong association between the prevalence of calculus and usual reason for dental attendance. While 64% of adults who attended for a regular check-up had calculus, this rose to 79% of those adults who only attended the dentist in trouble. Sixty-seven percent of adults who reported brushing their teeth twice a day or more had calculus compared with 89% of those who said that they brushed their teeth less than once a day or never. Current smokers were also more likely than those who used to smoke or had never smoked to have calculus, 79% compared with 65% and 66% respectively.
While twice-daily brushing is now a fact of life for three quarters of the population, the high levels of both plaque and calculus in those who brush twice daily suggests there is still room for improving the efficacy of brushing.
Smoking behaviour and smoking cessation advice for UK adults in 2009
For the first time in the ADHS series, questions on smoking behaviour were included and asked of all adults, including young adults aged 16-18 years. These questions were included as there is clear evidence that smoking is associated with poor periodontal health 15 and smoking cessation guidelines recommend that all health professionals, including members of the dental team, should ask about smoking annually and advise smokers to quit. The smoking GENERAL questions used were the Government harmonised questions on smoking that have been used in many other Government sponsored health surveys. All respondents, whether dentate or edentate, were asked whether they currently smoked and if not, whether they had ever smoked: 22% of all adults said that they currently smoked and marginally more edentate adults said they were smokers compared with dentate adults, 24% compared with 22%. In order to assess whether dental health teams are regularly contributing to smoking cessation programmes, all dentate adults who had visited a dentist in the two years before being interviewed were asked if any member of the dental team had given them advice on giving up smoking at their most recent visit. A small minority of adults (9%) reported having been given advice on quitting smoking, with 35% of adults stating they had never smoked. While the remaining 57% said that they had not received any advice on smoking cessation, it is likely that these individuals will have included many ex-smokers (and therefore do not need any advice) and individuals who the dental team already know are not (and may never have been) smokers.
It is also important for adults who are edentate to receive smoking cessation advice, given the association between smoking and oral cancer. All edentate adults who had been to the dentist in the two years before the interview were also asked if they had received any advice on stopping smoking from the dentist. As for dentate adults, a small proportion of adults (7%) said that they had received smoking cessation advice, the vast majority (72%) of adults with no teeth were not given any advice on smoking cessation, 22% said they had never smoked.
Patient recall of smoking cessation advice seems low, suggesting either that the dental team is less confident discussing this aspect of care or that advice is not recalled for whatever reason. To some extent dentists are probably being selective about giving advice but it would be good to see all smokers who engage with dental practitioners receiving and recalling advice. Interestingly, 64% of regular attendees have no recall of being asked about diet, which one would think is an area dentists should be more comfortable with.
In conclusion, attendance for dental treatment on an ad hoc basis in this UK adult population was associated with poorer adherence with toothbrushing regimes, low usage of additional interdental cleaning aids and increased presence of plaque and calculus. Moreover, compared with those that accessed care on a regular basis, the participants who attended when in trouble had poorer recall of being provided with dental healthcare advice. Thus it is necessary to understand why a proportion of the UK adult population in 2009 continue to attend only when in trouble in order to promote oral health and reduce oral health inequalities.
Access as a barrier to care in 2009: making an NHS appointment
All adults who participated in the survey were asked if they had tried to make an NHS dental appointment in the last three years. No attempt was made to define what constituted an NHS appointment and the survey respondents were permitted to respond according to what they personally understood NHS dental care to be. There was no distinction made between primary and secondary care. The main reason why respondents were not guided towards a definition of what constitutes an NHS dental appointment was that any such definition would be immensely complicated to define in its entirety requiring issues such as dental charges and the provision of components provided on a private basis to be clarified.
Just under three fifths (58%) of adults said that they had tried to make an NHS dental appointment in the previous three years; the remainder said they had not. In terms of the socio-demographic characteristics of the population, differences were observed between age-groups, sex and adults from different household socioeconomic classifications. Specifically, a smaller proportion of older adults (aged 85 and older) reported trying to make an NHS dental appointment than adults in all other age groups; 34% of adults aged 85 and over said that they had tried to make an NHS dental appointment in the last three years compared with 64% of 45-54-years-olds and 57% of adults aged 16-24 years. Women were more likely than men to have tried to make an NHS dental appointment in the last three years, 62% compared with 54%; and a smaller proportion of adults from managerial and professional occupation households (56%) than adults from intermediate occupation households (62%) tried to make an NHS dental appointment.
Adults who said they attended the dentist regularly were the most likely to say they had tried to make an NHS dental appointment in the last three years (70% compared with 63% of occasional attendees and 38% of those who said they only went to the dentist when they had trouble with their teeth). It is noteworthy that 30% of adults who had been to the dentist in the year before being interviewed for the survey had not attempted to get an NHS appointment. This suggests that many adults now receive dental care from what they regard as a non-NHS source and is in line with the current survey which reported that 27% had their last course of treatment with a private dentist.
The experience of those adults who indicated that they had tried to make an NHS dental appointment in the three years before being interviewed on the survey was assessed. The vast majority of these adults (92%) successfully received and attended an appointment while a further 1% of adults received an appointment but did not attend. The remaining 7% of adults were unable to make an appointment with an NHS dentist. The inability to arrange an NHS dental appointment varied by age with a general pattern of younger adults being more likely to fail to get an appointment; for example 10% of adults aged 25-34 years were unable to get an NHS dental appointment compared with 4% of 65-74-year-olds and 5% of 75-84-yearolds. The inability to get an appointment with an NHS dentist did not vary by other socio-demographic characteristics.
Costs as a barrier to dental treatment
Since the inception of the NHS in 1948, the NHS dental service has undergone frequent changes in administration. The 1998 survey referred to the changes in the previous 10 years. When the data for the 1988 and 1998 were compared, there had been a three-fold increase in the proportion of dentate adults reporting that their treatment was carried out privately: from 6% from 1988 to 19% in 1998. In 2009, paid for NHS dental care was the most commonly reported type of dental care received, with 45% of dentate adults receiving their last completed course of treatment in this way. Private dental care was reported by 27% (a *Excludes those who reported never attending the dentist or who had had their last course of treatment abroad. †Includes respondents who said they were treated in a dental hospital. ‡Excludes people in households where the household reference person was not interviewed. Respondents whose household reference person was a full-time student, in the Armed Forces, had an inadequately described occupation, had never worked or were long-term unemployed are not shown as separate categories but are included in the total.
GENERAL
further increase from 1998) and free NHS care by 25% of all dentate adults during their last completed course of treatment; very few respondents (1%) reported receiving mixed NHS and private care. It is clear from these results that for the majority of dentate adults (71%) the NHS is the primary provider of dental health services (Table 3) . Also, just over a quarter of adults (26%) said that the type of dental treatment they opted to have in the past had been affected by the cost of this treatment and almost one fifth (19%) said that they had delayed dental treatment for the same reason. These were not completely overlapping groups as indicated by the finding that 15% of adults indicated that both the type of treatment and timing of this treatment had been influenced by the cost in the past.
Although men and women were equally likely to say that the type of dental treatment they had in the past was influenced by cost, a greater proportion of women than men, 20% compared with 17%, said that they had delayed their dental treatment because of costs. Finally, people from all occupational classes reported that they had delayed treatment because of cost, but the differences were quite small; as might be expected in the context of lower income, a greater proportion of adults from routine and manual occupation households said that they had delayed dental treatment because of the cost (20%) compared with adults from managerial and professional occupation households (17%).
Dental anxiety as a barrier to dental treatment
Respondents were previously asked two questions relating to dental anxiety in the 1988 and 1998 national surveys. While the prevalence of dental anxiety fell between 1988 (60%) and 1998 (32%) the incidence of extreme dental fear remained constant in the order of 10% of the adult population and was associated with accessing dental treatment only when in pain. This suggested that a continuum of dental anxiety existed ranging from those who feel relaxed during dental treatment, to those who are dentally anxious but cope, through to those who are dentally phobic and avoid care. Dental anxiety therefore acts as a psychological barrier to seeking dental care and its association with oral health is of central importance. Just over half of adults (51%) who had ever been to a dentist had an MDAS score of between 5 and 9, indicating low/no dental anxiety ( Table 4) .
The two items on the MDAS that elicited anxiety most often were both associated with receiving dental treatment; 30% of adults said that they would feel very or extremely anxious having a tooth drilled and 28% reported similar levels of anxiety about having a local anaesthetic injection. A smaller proportion of adults were very or extremely anxious about sitting in the dentist's waiting room (15%), about having to go to the dentist tomorrow (13%) and having a scale and polish (8%) (Fig. 3) .
The 2009 survey data demonstrated a relationship between dental anxiety status and dental attendance. Adults with MDAS scores indicative of extreme dental anxiety were more likely to attend only when they have trouble with their teeth (22%) than for a regular check-up (8%).
Oral health status of anxious patients
There was a difference between people categorised on the basis of their experience of restorative dental treatment. For example, 6% of adults with 12 or more restored otherwise sound teeth had total MDAS scores of 19 or more compared with 14% of adults with fewer than 12 restored otherwise sound teeth. It may be that the experience of having had many teeth restored is an indication of willingness to undergo restorative treatment and consequently, of lower dental anxiety, or that the experience of restorative treatment itself acts to reduce the likelihood of experiencing dental anxiety.
Relationship with the dentist
The ability of clinicians, including dentists, to communicate effectively with their patients is an essential skill. All adults who had visited the dentist (whether they attended an NHS or private dentist) were asked a series of questions about how they felt the dentist communicated with them at their last visit. The purpose of these questions was to determine the success of the interactions between patients and dentists and to investigate whether people felt involved in decisions about their oral health. Encouragingly, the majority of adults were positive about their last visit to the dentist with 80% of adults giving no negative feedback about their last visit to the dentist (Fig. 4) . However, 20% of consultations were considered to be less than satisfactory in one way or another and it is important to determine what exactly about the dentist/patient interaction was problematic The two most commonly reported concerns related to not having been given enough time to discuss with the dentist and not being involved in decisions about dental care or treatment (11%).
The survey collected self-reported dental health and there were clear differences between adults with good or bad indicators of oral health in terms of the dimensions used to assess the relationship between the patient and dentist. For example, a greater proportion of adults with bad or very bad self-reported dental health than adults with good or very good self-reported dental health, said that the dentist did not listen to them; felt that they were not given enough time to discuss their oral health; not involved in decisions about their oral health and had less confidence in the dentist.
Rating the dental practice
All adults who said that they had been to the dentist in the previous two years were asked to rate the dental practice they last attended on a number of domains including waiting times, explanation of NHS charges, access, quality of care and reputation of the dentist. Eighty-five percent of adults rated the practice they had attended most recently as good or very good for length of time waiting for routine appointments. Similarly, the vast majority of adults (87%) indicated that their dental practice was good or very good in terms of the length of time waiting for an urgent appointment, however, just over half (53%) said that their practice was good or very good at providing evening and/or weekend appointments. Adults were less positive about how well their dental practice explained NHS dental charges to them, 56% saying that their practice was good or very good at doing this. The standard of quality and care at the dental practice was also perceived by the vast majority of adults as being either good or very good (90%), however, a slightly smaller proportion of adults indicated that the reputation of the dentists at their practice was good or very good (79%). Nevertheless 93% of adults said that they would go back to this practice in the future (Table 5) .
CONCLUSION
The data presented here show that the demand for dental care has grown substantially over the last few decades, with a steadily increasing proportion of the Dentist DID NOT explain reasons for dental care or treatm ent in a way that could be understood DID NOT have con dence and trust in dentist DID NOT get answers to questions that could be understood Was NOT treated with respect and dignity
Issue reported
Percentage GENERAL population regarding themselves as regular attendees. With a growth in demand, access to NHS dental care has been a great concern in the United Kingdom since the mid-1990s and the findings presented in this report show that for the vast majority of patients NHS dentistry is reasonably accessible, although this finding is not universal. This growth in the use of services has been associated with improvements in cleaning and in the last decade there appears to have been a distinct shift towards a greater preventive ethos, including in some cases the introduction of smoking cessation. Dentists fared well in patient ratings, which should be a source of professional satisfaction, but this was not a universal finding and there is clearly still room for improvement. There is still a range of barriers to accessing dental care. Perhaps the most difficult and resistant barrier is around extreme dental anxiety which affects 10% of adults. Extreme dental fear is associated with irregular attendance together with potentially higher need, which remains an area of clinical concern.
